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Aqueous polymer dispersions as pressure sensitive adhesives ' 

Ttie invention rdaiea to aqueous polym» dispersions* to their use and to the 
preparation thereof. 

5 

Pressure sensitive adhestves (PSA} form a pemianent^ adhesive fitan, wiiich is capable 
of adhering to variotis surfaces upon sli^t pressure at axnbirat temperature. Pressure 
sensitive adhesives serve for the manufacture of self-adhesive products, such as 
labels, tapes or iihns. Such products are easy to handle and allow fast processing. In 
1 0 contrast to conventional adhesives. no ctuing nor solvent evaporation is required. 

Hie quality of a substrate applied with a self-adhesive film is usually dependent dn. the 
adjustment of the internal strength within the mater^ (cohesion) and the extemal 
afiSnily to the substrate (adhesion). Particular]^ for pressure sensitive adhesives which 

15 are devoted for the productLon of self-^adhestve fihns, tapes or labels, a high degree of^ 
cohesion. l.e. shear strength, is required, as under the conditions of further processixig 
of these products (cutUng, stamping, etc.) the adhesive film should firmly remain on 
the substrate. At the same time, the adhesion, i.e. the peel strength and loop tack of 
the product should meet the requirements for the intended application. 

20 Simultaneously, adhesion and cohesion of a presstu-e sensitive adhesive are difficult to 
adjust. 

Besides good adhesion and good cohesion there are farther properties of pressure 
sensitive adhesives ivhich may be desired. It is known e.g. that nmny pressiure 

25 sensitive adhesives with transparent faicestock or substrate when subjected to water 
or high humidity show an effect, which is called '"water whitening" or Ht^hishi". As this 
effect imtpairs the properties, Le. the appearance of the subject to which the pressure 
sensitive adhesive is applied, water whitening is to be avoided for many applications. 
US 6,359»092 discloses an aqueous, blush-retardant pressure sensitive adhesive 

30 vThicb comprises an aqueous latex pulsion emulsified in the presence of the aromatic 
enxulsi&er poly(oac)r-l,2-ethanedl^l), a-sulfo-a-I4-nonyl-2-(l-propenyl)-pheny-o:?<yll- 
branched ammonium salt (Hitenol BC*10). 

It is an object of tibc Invention to provide advantageous aqueous polymer dispersions. 
35 which are suitable as adhesives. 

It has been suiprlsin^ found that this underlying technical problem is solved by the 
subject matter of the patent claims. 



U k Hat 10*in 
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Hie liwention is based on fhe uneapected fiTidlng that certain aqueous polymer 
dispersions are advantageous adhesives, v^hich do not show the water-whitening 
e£Eect. Hie polymer dispersions contain polymers, which are abbreviated as P in the 
present application. It was also found that polymers falling within the above 
6 definitions, which have a specific structure, which is caused by a specifi.c production 
process, are particularly suitable for canylng out the invention. 



hi a preferred embodiment of the Invention the aqueous polymer dispersion comprises 
10 polymer P which is composed of constituents a, b, c and d, optionally together with 
constituents e and/or f, wherein constituent a constituent b ^ constituent c ^ 
constituent d ^ constituent e i« constituent f 

Ihe polymer P contained in these aqueous potymer dispersions is composed of 
15 • from 5 to 92.5 wt-% of at least one aJkyl acxylate the homopolymers of which 
have a gllass transition temperature of -40*C or below (constituent a); 

• from 2.5 to 30 wt.-% of at least one allcyl (meth)acrylate the homopolymers of 
which have a ^ass transition temperature of from -2B^C to O^C (constituent b); 

• from 2.5 to 30 wt.-% of at least one alhyl (metMaciylate the homopolymers of 
20 which have a g;iass transition temperature of befaveen CC and 20°C (constituent 

c): 

• fkxmi 2.5 to 30 wt.-% of at least one ethylenically unsaturated monomer the 
homopolymers of which have a glass transition temperature of 20*'C or above and 
which do not csontain a ftinctlonal group selected from hydro3cyl, add, acid 

26 anhydride, n1tro» epo^cy and amino groups (constituent d), whereby the monomer 

is preferably selected from the group consisting of: 

Ci) ailQrl (meth)acrylates» 

(ii) vinylaromatlc compounds, 

(m) vinylhalides, 
30 (iv) vinylnitriles and 

(v) visqylesters of carbo:fsyllc adds; 

• from O to 10 wt.-% of at least one ethylenically imsaturated monomer having at 
least one add group or add anhydride ^up (constituent e); and 

• from 0 to 60 wt-% of at least one ethylenically unsaturated monomer having 
85 dther no further functional group or in addition to the ethylenically imsaturated 

group at least one functional group other than an add group or an add anhydride 
group (constituent 4. 

All values In wL-% are based on the total wei^t of the polymer. 



From tbe above definition It follo\ira Hiat potymer P always contains constltueats a, b. c 
and d. As the content of constituent e and r may be O wtr%, the presence of 
constituent e and constituent f Is only optional. • : • 

5 

In this specfflcatlon the term "{meth)actyl..." means "aciyl.-" as well as "methacrjd-..". 
Compounds which are us\Aally not Interpreted as palymeijzable monomers, such as 
initiators or chain transfer agents, are not to be understood as constituents cf 
polymers F according to the invention. Hius. a polymer which is compos^ of 
10 constituents a, b, c, d, e and f may also contain e.g. finagments of radical initiators or 
dbaln transfer agents ccTvalenfiy bonded to the polymer. 

Constituent a: 

Examples of alliyl aciylates which are covered by the definition of constituent a are: 
15 Ci-Cao alkyl aciylates the homopolymers of which have a glass transition temperature 
of -40**C or below (T6S-40°C), preferably Ci-Cio allqrl aciylates the homopolymers of 
which have a glass transition temperature of -40^C or below, in particular n-butyl 
acxylate, 2-ethyIbulyl aciylate, hexyl acrylate> a-ethylhe^grl acrylate, nonyl aciylate 
and n-octyi acrylate. N-buiyl aciylate and 2-etl]ylhe7cyl aciylate are preferred, 3- 
20 etfaylhesyl aciylate is particularly preferred. In case that the polytmr P contains 2- 
elhylheqrl aciylate it is preferred that tihe polymer does not contain any n-butyl 
aciylate or that the polymer P only contains minor amounts , of n-butyl aciyiate.. 
preferably less than 6 wt-%, more preferably less than 2 wt-%, in parUcuIar less than 
1 wt-%. I 
25 ! • 

Preferably the polymer P is composed of 40 to 90 wL-%, more preferably 55 to 80 wt.- 
' H. in particular 64 to 70 wt.-% of constituent a. 

\ 



30 



Constituent b: 



Eacamples of allcsrl Cmeth)aciylates which are covered t^ the definition of constituent b 
are: C1-C20 allqrl (methjaci^tes the homopolymers of vrtiidi have a glass transition 
temperature of firon -25**C to O^C (-25*>Mgjs0"C), preferably Ci-Cia alkyl 
(meth)acrylates the homopolymers |of which have a glass transition temperature of 
35 from -2S'*C to O^C. Allqrl aciylafes are preferred over the corresponding allQd 
methaciylates. Ethiyl acrylate. sec-butyl acrylate, isobulyl aciyiate and isopropyl 
aciylate are preferred, particulai^ ethyl aciylate. 
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Preferably^ the homopolymers of the alkyl (meth)acrylates Which are covered by the' 
definition of constituent b have a gl^ss transition temperature of betvreen -25''C and 
5«C (-25 «»C<Tg<-6«C). 



Preferably the polymer p is composeo 
m particular 10 to 15 wt*% of 



constituent 



10 



of 5 to 30 wt-%, more preferably 6 to 20 wt.-%, 
b. 



Constituent c: 

Examples of alkyl Cmeth]aciylate5 w^ch are covered by the defixaition of constituent c 
are: 

Cx-GzD uUsyl (methjaciylates the homopolymecs of which have a gKass transition 
temperature of between 0°C auc 20*'C (0**C<Tff<20^C), preferably C1-C12 allsyl 
(methjaciylates the homopolymerB of wtiiOi Have a glass transition temperature of 
between O^C and 20*'C. Methyl a^xylate and n-bulyl methaciylate are prefm-ed, 
15 ' particularly methyl actylate. 



Preferably the homopolymers of 
definition of constituent o have a 
20^'C iB^C<r^ 20<»C). 



the alkyl (methlacrylates which are covered by the 
glass transition temperatm-e of between 5^C and 



20 



Preferably the polymer P is composejd 
in particular 10 to 15 wt.-% 



of constituent 



of constituent b 



25 



30 



of 5 to 30 more preferably 8 to 20 

:c. 



and constituent c In polymer P is 5 to 30 
in particular 22 to 26 wt.'%. In a preferred 
of equal amounts of constituent b and 



35 



Preferably the total amount 
'wt.-%. more preferably 15 to 30 wt 
embodiment the polymer is 
constituent c« 

Constituent d; 



E^camples of preferred monoxnerst w lich are covered by the definition of constituent dt 
are: 

• allg^ (metb)aciylates: Ci-C^ alkyl (mettOaciylates the homopolymers of which 
have a glass transition temperature of 20°C or above (TgS20'C), preferably Ci- 
Cio alkyl {mcth)aciylates the homopolymers of which have a glass transition 
temperature of 20°C or abov4, in particular methyl methaciylate and tert-butyl 
acxylate. Methyl methac]ylat6 is preferred. 

• vinylaromatlc compounds: Cfi-Cao vinylaromatic compounds the homopolymers 
of which liave a glass tratisitton temperature of 20^C or above (T^O"C), 
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preferabb^ Cs^-Cao styrexie derivatives Jlie lioiixopolyiners of which have' a glass 
transition temperature of 20°C or above, in particular metylslyrene, para- 
xnethyli^tyT^e, 4-tert'l}Utylstyrene. 4-sec-bufylsiyrene and ^lyrene, .styrene 
being piefetred. 

5 • vinylbalides: etbylenically unsaturated compounds substituted with dblcoclne, 
fluoiine or bromine the homopolym^s of which have a ^ass transition 
temperature of 20^C or above (Tj^O'C), preferably Ca-Cs vinylhalides the 
homopolymers of which have a ^ass transition temperature of 20°C or above, 
in particular vinyl chloride. / 
10 • virrylnitriles: C2-C3 vinylnitilles the homopolymers of which have a glass 

transition temperature ofj 20^C or above fF^O'C), in particular 

methacxyionitrile and aciytoxkitrUe. 

J 

• vinylesters of carbo3^c acids: vinylesters of C1--C20 caibos^Uc acdds the 
homopci^ymera of which have* a g^ass transition temperature of .20°C or above' 
1 5 (Tj|&20''C), preferably vinyl acetate a^ad vix^l formate. 

Preferably the homopofymers of the alkyl (meth)acrylates which are covered by the 

*\ • 

deflnitfon of constituent d have ,a ^stas transitiozi tempeiature of above 25''C 

20 :.j 

Ftelerably the polymer P is composed of 1 to 30 wL-%, more pref^^ly 1*6 to 16 wt.- 
%, in particular 2 to 4 wt,-% of constituent d. ^ 

25 ' E^zcamples of ethylenicaHy unsaturate compoimds which are covered by the definitioxL 
of constituent d are: ethylemcaHy^iImsaturated compounds having carboTsyl groups, 
such as Cmeth)aGiyllc add, malelc J^dd, ethj^enlcally unsaturated add anhydrides or 
monoesters of ethylenicaHy unsaiiirated ' diadds or triadds, such as malelc acid 
anhydride, maldc add monoester^ or fumaric acid monoester.. Acrylic add and 

30 methacxylic add are prefenred, parti^arly a mixt^ 

• J 

• t 

Preferably the poller P Is composed of 0*5 to 6 wt-^%, more preferably 0,5 to 5 wt-%, 
in partlcu^ S.S to S wt.«% of constlCuent e. 



35 Constitiient f: - 

^Kamples of further ethylenically ui^saturated compowds, which are covered by the 
definition of constituent f are: compounds which customarily enhance the intemal 
strength and/or adhesion of the firmw formed finom an aqueous polymer dispersion 
ccmtainlng the polymers of the invention. In addition to the etbylenlcatly unsaturated 



I 
I 
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group these , compoiuids either cohtaizi no further functional group or these 

compounds contain one or more further functional group other than an acid group or 

■ 

an acid anhydride, group* Cotnpoxmde of this type (constituent 0 preferably have 
epaxy, hydroxyl^ ethyl imidazolidone, N-methyioI, carbonyl or a further etfaylenically 
5 * unsaturated group which t8 not cox^ju^ted with the other ethylenlcally unsaturated 
group. The definition of constituent f encompasses ethylenlcally unsaturated 
compoimds having an acid group or an acid anhydride group if additionally one or 
more further functional groups other than an acid group or an acid anhydride group 
are present in the molecules. 

10 

Compounds, which are covered by the definition cxf constituent f, are. only those 

compounds, wbidi are not covered by the definition of constituents a, b, c, d and e« 

t 

■ 

BthylenicaUy utisaturated compounds whldbi axe covered Iqr fhe definition of 
15 congWlMent fDroay contain functional gnmps eucih as -OR, -OOR 

COHal. -CO2R, -OCO2R. -OCONRR'. -NRCOaR*. tCONRR", -NRCONR'R", -NRR', - 
NRNR-R". -NO2, -NO. -SOR -SO2R. -CJRsCR'R". k2"CR, -Hal, -N3, -N=NR. -C=NR. -CN. 
-NC, -NCO, -OCN, -NCS, -SCN, -Sl(OR)3, -CNBMR'R'', -NRCNR'NR"R'", -POtORJa. - 

I 

OPO(OIQ2« -SQaR^ "OSOaR, -aryl, -heteroaiyL 

20 

Aryi means any aromatic hydrocarbon having 6 to 24 carbon ring atoms which may be 
monocyclic or ann^ed. e.g. phenyl, naphthyl» azulene, anthracene and 
phenanlhrene. 

26 Heteroaryl means any aromatic hydrocarbon having 5 to 24 ring atoms which may be 
monocyclic or annealed, of which at least one ring atom is a heteroatom selected from 
the group consisting of N, O, S, and P, e.g^ pyrrole. Indole, imidazole, benzimidazole, 
pyrazhx, pyridazin, triazole. tetrazole, oicazole, isoxazole, thlophene, thlazole, 
Jsotbiassole, pyridine, cfainolinCr isochinoline, pyrimldine, etc.. 

30 

In the above exemplified functional groups R, R;. R" and R*" may independent^ be 
hydrogen or Ci-<;24 allsyl (linear, branched.ior pyblic), Hal means F. CI. Br or 1. The 
functional groups also Include qycUc analogues: for example, -OR includes oxiranes. - 
SR included thiiranes, -CONRR* includes lactames and -COzR includes lactones* The 
36 functional groups may also be combined. For eTcample, the combination of a carbonyl 
. group and a heteroaiyl group, such as imidazole, leads to an imidazoione. 

■ 

Preferably, ethylenicalty unsaturated compounds which are covered by the definition 

of constituent f contain in addition to the ethylenlcally imsaturated group either no 

» t 
* * I 

■ !• i 
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30 



35 



m 



^ I 



further fiinctional @roup or oxxe or more of th!e above mentioned functional groups. 
Preferably, the compotmd contalxis an epo^ group, ethyl fmidazolidcme group, 
hydroT^l group. N-metfc^lol group, carboqjfl group or a fuxthv etbyienically ' 
tmsaturated group which is not co]i|ugatftd viigh the other ethylenicaDty uiisaturated 
B group. Ethylenically unsaturated adds or ^cid anhydrides are also encompassies liy 
the definition of constituent f If at least one fuurther functional group is jiresent In a 
paiUcularly preferred embodiment constituent f comprises ethyl tmidazoUdone 
methacrylate. ^ 

i 0 Preferably the pOlym^ P is composed of less than 25 -wt.-%, more prefio^ably less than 
20 wt.~9d, even more preferably 0.1 to lO w<l-%, in particular 1.5 to 2.6 wt.-% of 
constituent f. 



In one enibodiment of the Inventlbn the polymer P comprises 60 to 80.wt.-% of 
constituent a, 10 to 20 of constituezlt b, lo to 20 wt.-% of constituent c and 1 to 



6 wt.-% of constiLturat d. 



In a preferred embodiment of the invention theipolymer P comprises 60 to 70 wt.-% of 
constituent a. 10 to 15 wt.-% of constlixient b«ilO to 15 wt.-% of constituent c, 2* to 4 



wL-M of constituent d, 3.5 to 5 wt.^ 
constituent C 



oif constituent e and 1.5 to 2.5 wt*% of 
I 
I 



I 



In one embodiment more thmx 85 wt^ of the j polymer P Is composed of 2-ethyllie37l 
actytette, eth;^ actylate and meCh^ acxylate. ' | 



In a preferred embodiment the polymer P comprises 2-ethylhe3grl acrylate, ethyl 
acxylate, methyl acrj^te and slyrene, anci ioptionally (meth)aciylic acid and/or ethyl 
imidazolidone methaciylate. In another} embodmient tlie polymer P additionally 
comprises n*bufyl acrylate and/or methyl knethacxylate. 

■ j i 

In a particular^ prefenred embodiment the po^jijmer P is composed of 60 to 70 wt.-% of 
2-ethylhexyl acxjlate, 10 to 15 wt.-% of ethyl acrylate, 10 to 15 of methyl 

aciylate« 1 to 5 wt.-% of slyrene* 0.5 to*; 2 wL-% of acrylic acid» 0.5 to 2 wt-% of 
methaciylic acid and 1 to 5 wt,-% of ethyl^imidazolidone methaciylate, 0.01 to 1 wt.-^ 
of n-butyl acxylate and/or 0.1 to 1 wt.-% zSaethy 1 methacrylatQ. 



The g^s transmon temperature CT^ pf a 
conventional metbiods and if noOilng else! is 



homopolymer can be determined by 
mentioned in the present application all 
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glass trajasitlon temperatures are measured b>; 
differential scanning caloritnetcy (DSC) (see 



ASBM 



For the homopolymers of numerous monomer^ 
are Icnown in the' prior art. It is referred tok 
& E,H. Immergut 1973, J- Wflqr fit Sons". 



Fomner 



^ the glass transition temperatures Tg 
Handbook, 2d Ed. By J. Brandrup 
If a certain monomer ts not ah^dy 
explicit]^ dassSflLed as one of the 'constiOtuen 9 In this specificatioa the Tg values 

shclbld serve as the dedaive basis whether 
any of the constituents. Only if a Tg 
Neither in this specification nor in the 
obtained according to DTA or DSC 



disclosed In the above referenced handbook 
a certain monom^ falls under the definiljlon 
value of a dis1±act homopoljrmer is .disclosed 
above referenced handbook, the Tg value 
measurements becomes decisive^ 



Hie invention also relates to the prej^araton of aqueous polymer dispersions 
1 5 contaixiing polymer P. 

I 

The polymer P of the invention is pr^eraibhr obi jained by emuli^on polymeiization. Ihe 



emulsion polymerization is preferabty capried 
lOCyC, more preferably of from 50 to ^S^C 



INCHEN 



IglOlO 



differential thermal analysis (IDTA) or 
3418/82. midpoint temperature). 



out at a temperature of from 30 to 
^The polymerization medivun may be 



20 composed exclusively of water, but atec^ mlxtwes of solvents which are at least 
partiaHjr soluble in water may be used. e.g, ai mixture of methanol and water or a 
mixture of isopropanol and water. The enJulslo 1 polymerization may be carried out in 
a batch prooess or alternatively In a semJ^conl inuous process, i;^erein the reactants 
and aindliazy additives are added continuously to a reactor in which the 
poltymerizaticm takes place. Hie readtants may 1 \e added as a gradient or stepwise. 

In a preferred embodiment of {the j^rc^cess according to the invention the 



polymerization is carried out in a si 



enl-ci 



continuous process, wherein Initially a 



relatively small portion of the monomer^ to t e polymerized is fed into the reactor, 
heated and prepolymerlzed. Then, tlie remaind er of the monomers is continuously fed 
into the reactor, usually via several inlets wiich are spatially separated firom one 
another. Hie monomers may be fed into tl le res jctor in pure or in emulsified forro (pre- 
emulsions). as single monomers perj inlet or aslmixtures of monomers. The mass flow 
through each inlet may be adjusted indrlduaOy, i.e, stepwise or as a gradient. The 
monomers may also be fed into t£ie reactor, {thereby establishing a superimposed 
concentration gradient within the reaction zone|!of the reactor. 

i 

Preferably the polymer P is prepared by em 3,l$lon polymerization in water in the 
presence of suitable sur&ctmits. Prefer]! bly ihe final aqueous polymer dispersion 

i ' ' ' 
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obtained firom the polyxnerteation pipcess contains 1 to-5 wt.-% of surfactants (based 

on the total weight of the monomers to be .polymerized). Suitable surface active 

substances include not only the pr<|tecllve coUoids cudtomarUy used for carrying out 

free radical aqueous emul^on polymterizatlons but also emulsiders. • . 

I \ 

i • 1 

Examples of suitable protective colloids are pplyvlnyl alcohols^ cellxilose derivatives • 
and vinylpyniGlidone<:ontaining polymers. A c jetalled description of further suitable 
protective colloids may be found in Hoiiben-WCTl, Methoden der organischen Chemie,.- 



MUNCHEN. 



1017 



Volume XIV/ 1 1 Makromolekulare Stpffef Qeorg 



10 411 to 420. 



I 



Ihieme Verlag, Stuttgart* 1961; pages 



Jt is also possible to use 0Xbstutes ofemulsifiers and/ or protective colloids* Preferablyt 
the surface active substances used are eidusiv^ely emulsifiers whose relative 
molecular weights are customarily bjelow 1000, in contixist to protective colloids. Ihey 
1 6 can be anionic, cationlc or notUonic in nature. 1 f mixtures of surface active, substances 
are used» the individual components must be compatible with one another, which can 
be verified in advance of the polymexization by i aeans of a fb^ preliminaiy experiments 
if there is any doubt. In generaL ankonic emuklifiers are compatible with one another 
and with noz^onic emulsifiers. Ihe ^ame is true of cationlc emulsiflers, while anionic 

20 and cationlc em\dsiliers are usually Incompatib e with one another. 

I 

According to the invention the enxblsi&ers ars divided into two groups: emulsifiers 
containing aromatic groups (aromatiic emulsifi^ ps} and emulsiflers not containing any 
aromatic groups (aUphattc ^uls^exs)^ In this specification the simple term 
25 *'emulsifier^ ^compasses both, aronptic emuls fiers and aliphatic emulsifiers. 

Examples of customary aliphatic emulaiiiers ar ^ ethoxylated fetty alcohols (BO degree: 
3-60, allsyl radical: Cb-Csq), and also alkali metal and ammonium salts of alkyl sulfates 

! 

(alkyl radical: Ca-Cis), alkali metaljand ^Lmmmium salts of sulfuric monoesters of 
ethmq^lated alkanols (EO degree: 1 4-30. allg l radical: Ci2-Cia), alkali metal and 
ammonium salts of alkylsulfonic acids (all^l rEjdical: Cii^Cie]. Dlsponil PBS 32 IS and 



Disponll FES 993 IS are partLcuter^ prefei^ed 



Disponil FES 32 IS (from Cogpla) is an 
alkali metal (Na) of sulfuric monoesters of etnoxylated alkanols (EO degree: 4* alkyl 



radical: Ci2-Cie). CMsponil FES 993 Is (from Cognis} is an alkali metal (Na) of svJfUrlc 



35 monoesters of ethoinylated alkanols QEQ d^ree: 



Examples of customary aromatic emulsifiers are ethoxyiated mono-, di- and 
trialkylphenols (EO degree: 3-50, sOayi radica] [ C4-C0), etho?grlated alksrlphenols O&O 



12, alkyi radical: Cia-Caa)- 
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degree; 3-50, alfcyl radical: C4 
aUcylaiylsulfonic acids (alkyl radical: 



Further aromatic and aliphatic emvQLsifiera meq ^ 
der oi^ganischen chemie, voltune pOV/l. 
Verla^ Stuttgart, 1961, pages 192 to 208. 
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Ca), alkal 



metal and ammoxiium aalts of 
Co-Cia) sn4 sulfonated alkytaxylethers. 



Preferably the aqueous polymer dispersions acdording to the Invention are the product 



the emulsion polymerization. These 



dispersions -which are directly obtained from 

aqueous polyxner dispersions may jbe used a 1 such For different purposes, e.g. as 
pressure sensitive adhesives. 



Chain transfer reagents can also be used in 
^(Sample in amounts of from 0.01 to 0.8 parts 



dodecyl mercaptane. According to ^he inventii 
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be found in Houben-Wcyl« Methoden 
M#lQromolekulare StofTe^ Qeorg Thieme 



the course of the polymerization, for 
per weight per 100 parts per weight of 



the monomera to be polymerized. 'The funcGQ I of the chain transfer reagents is to 
reduce the mcdar mass of the polymers obtain^. Suitable examples are compounds 
having a thiol group, such as :ert-l!)u1yl nercaptene, ethylhexyl thio^ycolate. 
mercaptoethaaol, mercaptopropyl-trimethoaqysiiane, n-dodecyl mercaptane or tert- 



ition. 



the portion of said chain transfer 



agents can range from O.Ol to 0-8 prefi^^ly from 0.05 to 0.5 wt.-% pei- 100 

parts per wei^t of the monomers tolbe pblytne|ized. In case that the jSnal polymer P is 
devoted for the use as an adhesive^ for high-gloss 01m lamination, the use of chain 



transfer agents is less preferred* 



I 



Suitable free radical polymeiiraho:^ lnitiator^| are all those vdiich are capable of 
irrttiattng a free radical aqueous emulsion polymerization. Preference is given to 
peroxides, "cvith particular preference to alkali metal pero2Qrdisulfates» in particvdar to 
ammonium peroxydlsulfate. Other suitable initiators are for example redox-inttlator 
systems, such as ascorbic aciil/Fe[n)sulfete/sodium perojcydisulfate, tert- 
bulylhydroperoxide/sodlum disiilJate cjr 



hydros^metbaoesulfinic acid- The ailaouht of initiator may generally range from 0.1 to 

jbased on the total weight of the monomers to 
be polymerized). It is also possible to i^se 'a mixtijure of different initiators. 



tert-butylhydroperoxlde/sodium 



Ihe suitable mode of supplying thd veaj^tion xiKedlum with initiator is known to the 
skilled person. Before the polymerisation starts the initiator may be present in the 
reactor either in the total amount or oxxJIy in pdtrt In the latter case, the remainder of 
the initiator is fed into the reactor via an^inlet sit a rate dependent on the consumption 
of the initiator due to the polymerization i[paction. In order to avoid that any 
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moxxomers are still present in the reaction mec^um 
to an end, ^netal^ further initiatoi 
range of 959« or above. 



Monomers, mitiatois. chain transfer 
top, at the side or through the bottoz i 



obtained 



Pref^ably the polymerization starts 
chemical nature of the polymerized 
the polymers P which are finally 
by the definition of polymers F 
simultaneously In the polymerise^ 
composition of the constituents of 
constituents ^ich are po]ymeri2ec 
constituent. Preferably the p 
present among the constituents to b 
the aqueous dispersion contains as 
having a non-2ero wei^t average 
to 60 nm. 



' with a polyinerized seed or -with a prepoiymer. The 



The emulsion polymerization 
solids content of from 15 to 75 
dispersions having a hljgh soUds 



usually 



11 
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after the polymerization has come 
is added ikfhen the yield of the reaction is In the 



agents, ete« ms^ be fed into the reactor from the 
of the reactor. 



prepol3aner is not limited, as long as 
,e poljrmerizatidn process, are covered 
e consfituenta have to be present 
In the prepotymer. Preferably Che 
seed and the composition of the 
* on the pa^ymerlzed seed differ in at least one 
seed ccmiprlses n-bulyl actyiate which is not 




s polymeriss on the polymerized seed. Preferably 
ized seed or a prepoiymer a polymer 
disEcoeter of from 10 to lOO run, preferably of from 40 



wt-% 
conient 



Preferably* the pdymers P obtained accor 
partlcde size of 200 to 260 nm. The of the i 
range of 4 to 9. 



possible that both pre-mix tanks 
amoimts. Altcraativcly, It Is also 




[ueous polymer dispersians having a 
>Jy of from 40 to 73 Polynaer 
ibtred. 

g to the Invention l^ve an average 
eaus dispersions is pxreferably in the 



sr is prepared using a first, a second 



In one embodiment of the Invention the pot 
and a third pre-mbc tank and a reactor. In a fin 3t step of the process the first and the 
second pre-mix tank are fed witt^ water adl emulslfier, optionally with further 
additives such as sodium carbonate md Isoproi anoL The mtxture is aged for a certain 
time* preferably for 15 minutes. The i, the monpmers which are to be potjnaierized are 
added to the solutions contained in the firsi 



and the second pre-mlx tank. It is 
cure ''fed wjjth the same monomers in identical 
poss^ible to add different amounts of different 



monomers to the pre-mhc tanks. A c lain* transfer agent such as n^dodecyl mercaptan 



is preferably added to the pre-emulsion pf the 



also possible, that the same chain ti ansfer agent or a different chain transfer agent is 



first or the second pre-mix tanlc It is 



p.. • X 
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added to the pre-emulsioii in the other pre-mx tank. The third pre»mix taxik: is fed 
with AVciter and initiator and the reactor is fed \c ith watec then is heated to the destred 
reactioii temperature and fed ivith initiator i ild seed. The polymerlasatton I9 then 
performed by continuoustjr supplytng the react< r vdth the prc-emulsions finom the first 
and the second pre-mix tank and tvith the sohillon of the intdator £rom the third pre^ 
itnix tank. Both pre-em\ilsions can be fed simul taneous]^ directly in the reactor or one 
after each other, or the second pre^emulsio 1 fed to the first prc-emulsion and 
simultaneously to the reactor. Preferably' the pi ^emulsions are added during a period 
of some hours, preferably during 2 to 8 hours When the total initial content of the 
three pre-mlx tanks has been transferred itit( the reactor the mixture Is aged and 
cooled. Additional amount of initiator can I s added to reduce the level of free 
monomers. Further additives such as biodides c m then be added. 

hi another embodiment of the invention the pn paration of the potimaers starts £rom a 
single mixture containing Ml mbnoiners to be J icorporated into the pol^i^er chain, A 
fraction of this mixture is fed into the reactor and the polymerization is initiated. If 
desired, polymerized seed material may be present as weU. After initiation of the 
polymerization the remainder of the monomar mixture is added to the reaction 
solution stepwise or as a gradient. Simultanet usly. a variable amount of the chain 
toansfer agent is added to the reactor, optional 7 as a gradient. Alternatively, the total 
amoimt of the mixture containing all monot lers is fed to the reactor before the 
polymerization is initiated. Then, the chain trmsfer agent is added to the reactor in 
various amounts during the pol^ymerlzation, piqeferably as a gradient The continuous 
addition of chain transfer ageaot duxing the! 



25 distribution of the molectOar mass of the poIymS brs. 



transfer 



By varying the concentrption of the chain 
is possible to broaden the distribution of molecllilar 
morphology. This principle is Imo^vix in the pjcior 
4,039.500. 



polymerization allows to control the 



agent in the feeds to the reactor, it 
masses and to control the particle 
art. e.g, it be referred to US 



The polym^ P. particularly the aqueous polys ler dispersions thereof may be used as 
adhesives. preferablty ad pressiure sqnsltive ad) lesives. Freferab^ the polymers P are 
used in form of their acxueous dispersions, whf c 1 may be used without addition of any 
further additives- However, it is also possible tl] =it further additives, such as tacldfiers. 
defoaming agents, thickening agents, coagula 3its, softener®, pigments, surfactants, 
bloddes or fillers are added. j 

i 
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Examples of suitable tacblfiers are resins such 
add) aad their dertvatives. such as esters 
obtained from alcohols such as methanoL eth; 
1,2,3-propanetriol. pentaers^thzlt, etc. Other 
resins, potyterpene resips, hydrocarbon resins 
such as butadieae. pentene. methylbut^ie, 
pentadiene, cyclopentene, cyclopentadlene, 
derivatives. Further sxiitable tackifiers are 
molecular weight (mean average wel^t gen( 
generally are composed of Ci-Ca albylCmetb)ai 

The fixvention is furOier Illustrated by the folio 

■ 
■ 

Two poil^yrmeFS, the composttioa of which is sh 

■ 

were prepared according to the invention: 
Table 2a: 




20 TSable 3a: 





composition 1 


1 




lwt-%J 


a 


2-^vlhexvl acrvlate 


1 


797.98 


65.27 


a 


n-butvl aerate 




9.73 


0.80 




n-dodecyl mercaoteua 




1.20 


0.10 


b 


ethvl acrvlate 




148.88 


12.18 


c 


m^vl acrvlate 


1 


148.88 


12.18 


d 


methyl methacrvlate 


1 


4.50 


0.37 


d 


stvrene 


I 


33,55 


2.74 


e 


methacrvlic acid 




35.74 


2.92 


e 


acrylic acid 




12.28 


1.00 


f 


eft^ylimidazolidone 
methacrvlate 




29.78 


2.44 




e; 




1222.52 


100.00 


• 

1 

i 

1 •■ 

• 








compostHon 2 




1 




Iwt-%} 


a 


2-ethv]he3cvl acrvlatd 




1 


797.98 


65.63 


a 


n-butvl acrvlate 


1 


9.73 


0.80 




n-dodecvl mercaotan 


1 


0.60 


0.05 


b 


et&yl acrylate » 




148.88 


12.24 


c. 


methyl acrvlate 




148.88 


12.24 


d 


methyl mettiacrvlate 




4.50 


0-37 


d 


styrcne 




33.55 


2.76 


e 


methacrvlic acid 




35.74 


2.94 


e 


lactvlic acid 




12.28 


1.01 



• A . ■ A 
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kolophontum resins (e.g. abientlnlc 
efeof. Kolophonium esters may be 
idiol. diethylen^ycblf triethylen^lycol. 
[table tacddfiers are cumiaron-inden ' 
based on tmsaturated hydrocarbons, 
ioprene, piperylene. dxvinyhnefOiane* ^ 

ohexadlene, stjrrene and styrene 
olyacxylates having a relatively low 
below 30000). These polyacxylates 
:es. 



iwn m T^les 2a and* 3a here- below. 
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methafxylate 



10 



Tbe polymers were j^lymextzeA in a reacbori at ei|i 
a manner known per se. During fhe course df 1 

(pre-emulslon 1 and pie-emulfidcm 2) weie fel into the reactor. Fre-emulsion 2 is 
introduced in pre-emul^ ion 1 (in pre^mix l^mk 
Into the reactor. In parallel, 
reactor. The initial composition 
ahown in tlie Tables 2b ^d Sb: 
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23.92 



1215.96 



1-90 



100.00 



polymerization temperature of 80°C in 
the polymerization two pre-emulsiona 
I into the reactor. Fre-emulsion 2 is 
1) vrbSLe pre-mlx tank 1 content Is fed 
the initiator solution (in pre-mlx tank 3) ie fed into the 
of the pre-e^ulsions and the initial reactor content are 
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le 2t>: J 

j 


'» 

1 1 


' 1 

lii 

•1 


Compositloii 1 


1 ii 


i' 

■I . 1; • i 


Steps 


Raw Miaterials 

J 


a i 


'itLo 
i' 


Wel£ 




Bottom tanic 




Reactor 


HzD 


•i i 




AAA f^R 






37i< 








laitiatar 
















f|i 


14.40 




Pre-iobc tank 3 


(IMIU)2S20fi 






2.40 






i . 








Pre^exnulslon l 
In pre-ndx 

taxKkl 


xfeO 


i it' 




191.13 


NajsCOa 2H2O , 






1.20 








. 41.38 


isopropaiioi 1 






4.50 


2-etnYlne3(yl aciylate i 






10.72 


nniiodecvl mercaDtari i 






1.20 


a-etrxylhewl acrvlate i 






388.27 


ethyl acrylate » i 


• llli 




74.44 


methyl aciylate > 


1 i; 




74.44 


Styrene • i 


> 




11.91 


metnacrylic acid • 1 


-4— 




17-87 


aciylic acia 1 


1 W 




5.96 


ewyi iiAiiCiazoiiaonei 


1 { 
1 i 

! i 






14.89 


Pre-emulsion 2 








191.13 


NdsCOs 2HsO I 


i m: 




1.20 


Cfsponil F£S ddSIS i 






41.38 


Isopropanol ; 1 






4.50 


2*ethylhexyl acrylate 






398.99 


efhyl aciylate 






74.44 


m&thyl acrylate' • 


ir 




74,44 


Stvrene ^ 






11.91 


methacxyllc acid i 


i w 




17.87 


aCTylic acid j / 


i i' 




5.96 


ethyl imldazoUdon^ 
methacrylate J I 






14.89 


RealtmentatiQn 


FefN03)3 




0.05 




Liiperox H70 


m 


4i 


6.00 




RonSSditC I 


m 


t 
1 


12.00 




FormulatloiL 


Ettbcide KIO F 


% i»i 


4.50 


4 



5 



LuperoxH70 Is tert.-bu1ylhydr( 
Rongalxt C is sodium liydr<»Qaxi< 
Biodde KIO is a biocide from 

methyl-4^isot6lazolln*3«oae and 

il 



10 




e 70% with 30% water. 
I'stiiphinate 
is an aqueous mixture of 5-<±dor€2-2- 
Lyl-^isotfaiazoline-3-one 
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The composition 2 described In Table 
1 given In Table 2bl 
Table ab: 



3b is x^aued in the same manner as composition. 



Composition 2 



Reactor 



iQltiator 



Pre-mix tank 3 



P^e'em^llsion 1 
Pre-mi2Ltani< 1 



Pre-exnulslon 2 
Fre-mtx tank 2 



Realimeatatiion 



yormulation 



16 



il 



i 



TT 



Raw Materials i 



ifaO 



H2O 



NaaCOa 2H2O 



Dlsnonil FES 993IS 



Isopropanot 



2-ethylhe?cyl acrylate 



n-dodec^ meroaptan 



2-etfaylh.e2cyl acsrylate 



ethvl acTVlate 



methyl acrylate! 



styrene 



methacrylic acid 



acrylic add 



ethyl imldazolidone 
methacryiate ! 



HaO 



NaaCQa 2HaO 



Disponil FES 9931S 



Isopropanol 



2'ethylhexyl acrylate 



ethyl acrylate 



methyl acrylate 



styrene 



methacryttc acid 



acrylic acid 



ethyl imldazohdone' 
methacryiate I 



Fe(NOsla 



I 



Luperox H70 



Rongalit C 



Bloclde KIO 
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]|Dil||Ltio 

H y 



3T 



T 

it 



2! 



10 



Bottom tank Pre-^oxulaion 



484,68 



24,32 



1,20 



14-40 



2,40 



2S>60 



0,05 



6.00 



12.00 



4.50 



188.70 



1>20 



41,38 



4.&0 



10,72 



0.60 



388,27 



74.44 



74.44 



H>91 



17.87 



5,96 



11.91 



188.70 



1.20 



41-38 



4,50 



398,99 



74,44 



74.44 



11,91 



17.87 



6.96 



11,91 



The polymerized seed used in these synth^ 




10 



is based on the followiiog xnonoxner 



composition: methyl methacryiate (ijs.S wt|-9^. styrene (40 wt--%). n-butyl acrylate 
(40wt.-%) and acrylic add (l,5wt-%): 



.1 M 
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Table 4: 



potymonzed aeed 



reactor 



initiation 



pre-emulsioii 



monomers 



formulation 



MUNCHEN 
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demineralized water ^ 



DteponfZ F£S 32 IS 



demineralized water ]} 



DisponilFES 32 IS 
methyl metfaacivl£fa 



Stvrene 



n-butyl acAylate ; 



acrylic acid 



ammonia 25% 



ActlcideAS 



ActidLdeMV 



total 



% dry material 



Acticide AS and Acticide MV are biocldes fr9^ i mor, 

AcUcide AS ts a water based formulation l,2lbenzisothiaz6line-3-one and a tfaiazole 



quant 10 quant. I%] 



1323.00 



83,33 



2.00 



345.61 



16.70 



185.00 



400.00 



400.00 



16.00 



13.00 



2.80 



2.80 



2789.24 



37.14 



47.432 



2.988 



0.072 



12.391 



0.599 



6*633 



14.341 



14.341 



0.538 



0.466 



0.100 



0.100 



100-000 



derivative 

Acticide MV is a formulation of 5-chloro-2^m|lthyl-4-lsotldazoU^ (CII) and 2- 

metb3d-4-isothia20lin*3"On6 (Mm 



For Tii aicfng the polymerised seed, tfie relict or p fed with water and surfactant, then 
heated to 80*'C. Then, Initiator is iptroduci»l 
monomer pre-emulsion in 3*4 hours! Itie n(it cti 



16 The adhesive properties of the 



; aqueou 



9. Ipolymer dispersions obtained ., from 



composltton 1 and composition 2 were tested a||Cording to standard test methods: 

TietstmsOwds :| i 

Peel adhesion (peel strength), resistance. ^> ihear from a standard surface (shear 
20 strength) and "Quick-Stick" tack Qoqp tach: Sj irength) were determined according to 
FIWAT test methods (FTIVD Nos. 1» Sj^nd ^\ ise standard test methods FTM 1, FTM 



Randbook edition, 1999. (published 



8 and FTM 9 are described in FTNATITfechtiidal 

ii ' ^1 I 

by FINAT, P.O. Box 85612 NLr-2508 CH Ttie Hafeue, Hie Wetherlands). 

?; i 
1 1 ' 



1 A . ■ A 



It 



id polymerisation started by feeding 
; is aged for 1 hour then cooled. 
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a> preparing the test strips 
Hie test dispersion was mixed with a 



thlci] 



that the weight per utxit area of the 
customaiy plasticized FVC film (80 
ndled on finnly using a manual Ibpll. The 
atmosphenc conditions for at least 2|lh, then 11 
10 TTilnlTTinTn length was 175 mm. 

b) Testing the shear strengtti as a me^we oft 



After the sOiconized paper had heaa 
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it [Servoxyl VIA 70: sulfoccfnate-type 



wetting ag 

smiactant (35wt% in water))* The mixture proportion was l.B g ServoTQrl In 100 g 

( Ml 

latex. Then, it was applied to siliconized pappr.|in a thin film, using a har coater, and 
was dried at 110°C for 3 minutes. I^e ^p ^height of the cxiating har was chosen so 



diried adlh^slves was 20-22 g/m^. A commercially 
placed on the dried adhesive and 
tutting adhesive was stored under 
cut into 25 mm wide strips. Their 



pedted'c 



edge of a staixdess stedL sheet so ss to ^ve< 
minutes after b'ondingt a 1000 g weight was| j 
strip, and the metal sheet was suspended 

relative humidity). The shear streng^ was 

I ' - ■ 

adhesive bond failed under the infLu^nce of the. 
three test specimens. 



I peeleti' ol 



cofieslon (according to FfNATFTM8) 
die 81m test strip was bonded to the 
bond area of 26 mm X 25 mm. 10 
Led to the protruding end of the film 
Lcalljr (ambient conditions: 23*^C, 60% 
as the time in minutes, until the 
it, as the mesn jSrom the results of 



?n (QCCordix\g to FINAT FTM 1) 
the fiOm test strip was bonded to a 
|fC. 50% ielative humidity). The test strip was 
I peeled !6£^|d: an angle of 180" and at a rate of 300 
itus. The peel strength was taken as 
as a mean firom the results of three 



cj Testing the peel stnengfh as a 
After the siliconized paper had bee 
glass plate (ambient conditions; 
leaved for 20 mln» then the strip 
zmn/min with the aid of a tensile 
the fcHcce, in N/25 mm, required to 

test specimens. The procedure was J-epeate^j \^ [th a second set of strips with a period 
of 24h before testing. 



d) Testing the loop tack strength as ol measuire 
9) 

After the siliconized paper had beeiL:peele(|[;p 
fanizig material strip were hold togetl ler and 



sui&ce outennost. by bringing the 



35 a distance of 10 mm into the top Jaw of <n6 



vertically downwards. The loop was 



tTO 



ends'ltc 



of 300 mm/minute. When full contact over'tije glass plate had been achieved (25 ram 
X 23 mm), the direction of the macliine was :i sversed and separation allowed to take 
place at a speed of 300 imn/minute ja!xz >ient conditions: 23^C, 50% relative 



■ tfie tacldnass (according to FINATFTM 

the two ends of the adhesive coated 
lOp was formed from the strip, adhesive 
;ether. The loop ends were clamped for 
lensile tester leaving the loop hanging 
irought'iiil o contact with a glass plate at a speed 
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was 



humidi^)' The loop tack strengtli 
this, again as a mean. 1ix»m the resultk 



e) T^esOng iha loss of transparsncy as 
This method covers the measuremeii 
PVC film after ixntnereion for 7 and|60 m3imt< 
23*C (Reference: AsriM Method D i7i6-70) 



The following devices were used for tie det 
HAZB-GUARD PLUS (from Byk-Oard^per) 
Commercial PVC transparent fllm 
Standard commercial slUconla^ pappr 
Meyer bar coater 
Dxying oven (110*0) 
FSnatrollerof 2]sg 

Pr^aratton qf the F^^rmutaOon 
To 200 g of compositlaii 1 and corhposltlQn, 
agitation 3 g of Servosyl VIA 2170 3! 1% . 
to adjust the pH to 6-6,5. The agltat on was c'c 
formulation was allowed to stand ovqmlght. 

PrepamtLon qf ihs Coatsii nvaterUd 
An adhesive film of 20±2 g/m^ on sl]£Lcone pap^ 
was drawn. The flhn was dried for 3 minutes 
glass plate. The fllm was coveredtvlth PVC 
assennbly wltih the Flnat roller and Oie 
follows: 

Scarries measuremsnts 

AfbBT calibration of the HAZE^GUaIrD PLUS; 

r' 

throu^ the coated material was met \SvaeA ux^i 
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taken ecl the force, in N/25 nun, required to do 
ofthreeli ^specimens. 



^ tfie waiBr^ujhtterdrig resistance 
of the ic^ of transpareniy of an adhesive coated 
In a delonized water bath at 20° to 



ition of the water whitening: 



L respectively were added under slow 
Ififlow agitation NSUOH 25 % was added 
atlnued for further 30 minutes land the. 



with an appropriate Meyer bar coater 
llO^C in the drying oven without a 
3, Thereafter, it was rcdled over the 
^m^ of dry adhesive was controlled as 



After the siliconized paper had beer peeled o 
material was Immersed in a deionize 1 
trananiittance of li,^t trough the -suip 
BYK Gardner) (A) and compared to Ithe 
immerBion (B). The water-whlta:iirig wa|s takf 



r.. - J- 



water! 
I 

was 



Ithe loss in total transmlttance light 
the following conditions : 

a, 25x25 Tnm sample cut &om coated 
at 23''C for 7 minutes^ Then the total 
dured using a hazergupard plus tflnom 
transmlttance of Uxe strip, before 
in %, as the transmlttance difference 
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15 



4Q£ 



ucip 



IPJ 



ifi) ' {B), again as. a mean from the 
repeated with a second set of strips 
testing. 



results 



ofth 
svliSi a pi 



20 



th e 
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|ee test specimens. The procedure was 
6 of 60 minutes in immersion before 



Table 5: 


r 

J Hi 






composition 1 


composition 2 


solid content [wt.-%]i 


) 1 


54.75 


54.55 


ISrooldleld viscosity 50 rom Ict)Sl' 




148 


140 


pHi 


n i 


4.8 


4.7 


Dartide size Inml^-^ 


II. 


219 


221 


shear stren^ booAxd 




> 10000 


> 10000 


peel stren^ 20 min [N/25 mm] 


rt 1 — 


15.5 


12.3 


neel strength 24 h IN/25 mml 




15.1 


14.5 


loop tack EN/2S xmni 




13.7 


. 13.9 


water-whitening 7 jonin I%1 




0.3 


1.2 


peel strength 20 mIn [N/2S mm] aftej 


^^ina 7 <lays at 60°cs 


8.8 


8.2 


peel stren^ 24 h IN/25 mmj after a; 


setoff 7 dajfe at GO^C^ 


10.3 


9.5 


loop tack [N/25 mm} after ageing 7 days at eO^CP 


ll.S 


10.1 


water whitening 60 min [%] 1 *^ f 


2.2 


4.3 



1 Mean value from results of three „ 

2 Wei^t-averaged values detgrmlnch 
Particle Sizing Systems). 

3 ihe testing sttips are aged for 7 |di 
Then the normal procedure to 
earlier. 



As jUustrated by the above exampleSi 
the invention e>dilblt low water 
stretJigth together with excellent peel 



I 

aqui 

whltehing charaj 



iurem< 

a 

iyrs at & 
leasure 




Lc light scattering (Nicomp 370, 

'C in an oven between 2 glass plates. 
" strength is followed as described 



polymer dispersions accorditxg to 
iterlstics and have an high shear 
A loop tack. 
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1. Aquecms polj^er <U8pet^on ( lomprlslzij^ lolymer P composed of 
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firoxn 6 to 92.6 of at lei^'one alk 

have a glasa transition temp^allure of -f^ 



1 acrylate the homopolymers of wbltib 
i'^'Corbelow (constituent a); . 



Pi! 



firom 2.5 to 30 wt.-^ 



of at least' one alk ^1 {meih)acrylate the homopolyiaeis of 
which have a glass transition^ tethperatu |e of from -25°C to O^C (constituent b); 

from 2.5 to 30 wt.-% of ^ least Jme ail« ^1 (meth)acxyia±e the Komopolyiners of 
whidi have a glass transition tcmi|prature of betvTeen O^C and 20^C 
(constitaent c); 11 



from 2,5 to 30 of at feast one tei 



homopolymers of which have ai glass tx 
and which do not contain a jEuncttoaaV^ 
anhydride, nitro. epo3Qr and amiilo grov - 

from O to 10 wt-% of at least) oi|^ ethy^ 

least one acid group or add ^nliydridej^ kiup (constituent e); and 



licaUy unsaturated monomer having at 



I 



\ ! 



either no further functioi]^^ 
unsaturated group at least on^ 
an acid anhydride group (constitjient jQ 

Aqueous polymer dispersion latcoj 
coxistituent d is a monomer jwljdbh is L 
albyl (meth)aciylates. 0U9 vin^aro: 
vlnylnltrlles and ^ vlnylesters |f carl 



lylenically unsaturated monomer the 



Itlon temperature of 20®C or above 
oup selected from hydrosyL acid, acid 
s (constituent d); 



from 0 to 60 wt-% of at leaLt ^iie etli ; enlcaUy unsaturated monomer having 

group! or in addition to the ethylenically 
|unctj(d lal group other than an acid group or 



3m8 



Aqueous polymer dispersicol !!JdLccor< 
characterized in that consuti^at a 
selected from the group coryii^tog of I 



hexyl acrylate» 2-cthyUieagrl g x^c^ itc, no lyl aciylate and octyl acxyiate* 



4. Aqueous polymer dispersion lUcci 

characterized in that constituejit b cdoi] 



to claim 1/ characterized lia that 
ected'fiom the group consisting of: (i) 
c compotmds, (iii) vlnylhaMes, (iv) 
lie acids. 

;g to any of the preceding claims, 
mprlses at least one alkyl aciylate 
butyl acrylate, 2-ethylbuiyl acrylate. 




to any of the preceding plaims. 
8 at least one alkyl tKneth}aciylate 
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selected from the group consfstihg 
aciylate, Isobutyl aciylate and 

Aqueous potymer dispersion 
dtmracteflzed in that constlti exit 
selected fi-om the group coxisistmj 



3ilt a coxtbVi 

« ^ * it 



selected (rom 



jises at least one ethylenically 
thej group consisting of methyl 



Aqueous polymer dispersion i 
characterised in that constitub 
unsaturated monomer \ 
methaciylate, tert-butyl 

bulylstyrene, styrene, vinyl cljj<iri{le, m^Siaciylonltrlle, vinyl acetate and vinyl 
formate. 



aciylat^ 



Aqueous poiyxner dispersioni 
characterized In that constllt^^t e 
unsaturated monomer selected 
maleic acid, maleic acid aahjyi 
monoester« 



Aqueous polymer dispersion 
charactedteed in that const i 
unsaturated compoimd havii g 
epoxy ^ups, hydroxyl groupjs, 
carbonyl groups or further 
cor\|^^ted with the otiher ethyL 



SlOZpL 



Aqueous polymer disperse 
charactexized in that more thari 
ethylhe2£yl acxylate, ethyl acrylateji 



Aqueous polymer dlsperslosji 
characterized in that the pi 
actylate, methyl acrylate and 
ixoidazdlldone methaciylate, jn- 
methyl methaciylate. 

Aqueous polymer dispersion s cc^i-jEling ^j 
characterized in that the po 
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from the 



ordlpg to any of the preceding claims, 
emprises at least one ethylenically 
group consisting of (meth)acryllc acid. 
:c amd monoester and fumaiic ajdd 



Jkhbordi 



kcally 



Eordi 



Lyl a 



1 acrylate, sec-bUtyl acxylate, dodecyl 
ciylate. 

to any of the preceding claims, 
at least one allcyl (meth)aciylate 
1 acrylate and n-bulyl methaciylate. 

any of the preceding claims. 



i metyiSjEwrene, para-mcthylslyrene, tert- 



to any of the preceding claims, 
tprises at least one ethylenically 
leiected from the groups consisting of 
[azoUdone groups, N*methylol groups, 
unsaturated groups which are not 
Lsaturated group. 

to any of the preceding claims, 
^0 of the polymer P is cromposed of 2- 
lyl acrylate. 

to axiy of tiie preceding claims, 
emprises 2-ethylhe2Qrl acrylate, ethyl 
d optionally (meth}acrylic acid, eHryl 
'late, n-dodecyl methacrylate and/or 



any of the preceding claims, 
posed of 60 to 70 wt.-% of 2- 



I 
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ethylhcsxyl aciylate, 0 to 1 wt of a-taiStyl acrylate, 10 to 15 \vt,-% of ethyl 
aciylate, 10 to IS wt.-% oirm Um aciylalfe, I to 5 wt.-% of Biyrene; O.S to 2 wt- 
% of aox3^c acid, O.S to 2 wt-^ of met! ^biyllc acid, 1 to 5 wt-% of ethyl 
Imidazolidone methaccylate, C to p.3 wt:-^ of n-dodecyl xxiethacij^te.and/or 0 
to 1 wL-% methyl methacxyla 

Aqueous polymer dispersioiji 
characterized in that it comi 




10 13. Aqueous polymer dispersion acco] 



characterized in that it COixq>: 
aromatic emulsifter. 



14. Use of an aqueous polymer di^pepibn 
as adhesive. 



Polymer P as delGboed ixi any of claims 1 



Use of a polymer according to 



characterized in that ttie cGoat tuent^^' pa, b, c, d 
monomers are contacted urttKi a 



xaedtum. 
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Drdiojj 



ordmg to any of the preceding claims, 
at lea^t one aliphatic emulsifler. 



»ersibn i^oci 



Aqueous polymer dispersion c ont ainingjp olymcr P accordixig to clalTn 15.- 



damXf IS |r6r the preparation of an adhesive. 



Process for fhe preparation qf pGayineri|P as defined in axiy of dalms 1 to 13, 



e and f in form ; of the 
suitatjjLe!; polymerisation initiator in a reaction 



a chain transfer agent is gradpaU |r j^. 



Process according to any bf;, 
polymerized seed is Inltlali)^ 
composition of the polymerize d.^i 
composition of the monomers 

Process according to claim 
contains n-bulyl acrylate ani^ 
not contain n-butyl aciylate. 



. i! 



to any of the preceding claims, 
atj^cast one aliphatic emulslfLer and one 



wording to any of the preceding claims 



11. 



! % 



Process accordmg to claim U\,i^ La]|act|r|ke(l in that during the polymerization 



I 



the reaction medium. 



18 or 19. dharacteiized In tliat a 

ded fhl the leacHon medium \;diereby the 

I It*. I 

!eq diners in at least one constituent from the 
(c ilon meditam. 

: :enzed In that the polymerized seed 
Lt|the|]aonomers in the reaction medium do 
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22. Polymer P according to claim 
20 or 21. 



1 



1 
li 

' !> 
I 
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I 



ib^e from the process according to claim 



1? 

'I 
i 
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The invention relates to aqueous 
which are composed of at least four 
5 the production of aald aqueous pol] re^ 
polymer dispersions as adhestves 



pc ^losr 



er 



erent 
dlspi 
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Ions containing* specific copolymers, 
trlenically unsaturated monomersr tOv 
3lons and to the use of said aqueous 



PCT Application 

>0313496 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^^P^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^P^JNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR £XHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



